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In This IssueStress Factor Chokes Off Transcription
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RNA polymerase (Pol) III transcribes short RNAs essential for cell growth and
stability. Under stress conditions, the conserved protein Maf1 enters the
nucleus and represses Pol III. Vannini et al. now report that Maf1 binds the
clamp domain of Pol III and rearranges a protein subcomplex at the rim of
the active center cleft, impairing the formation of a closed, active promoter
complex. These findings explain how Maf1 can globally repress transcription
at Pol III loci, ensuring cell survival during stress.Myogenin Is Muscle’s Frenemy
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Maintenance of skeletal muscle structure and function requires innervation by motor neurons, and denervation
causes muscle atrophy. Here, Moresi et al. demonstrate a role for myogenin, an essential regulator of muscle
development, in promoting neurogenic muscle atrophy. Following denervation, myogenin is upregulated and
directly activates the expression of factors that promote muscle atrophy. Thus, myogenin is both a regulator
of muscle development and an inducer of neurogenic atrophy and represents a potential therapeutic target
for muscle-wasting disorders.Channeling Ca2+ in Breast Cancer
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Dysregulation of Ca2+ homeostasis is associated with numerous diseases,
including cancer. In this issue, Feng et al. identify an unconventional function
for SPCA2, an isoform of the Secretory Pathway Ca2+-ATPase upregulated in
breast cancer cells. SPCA2 interacts directly withOrai1, a Ca2+ channel, to elicit
constitutive Ca2+ influx that is necessary for tumorigenesis. Surprisingly, this
interaction is independent of SPCA2’s pump activity and of ER calcium stores.
These findings reveal a new mechanism of Ca2+ signaling and potential
druggable targets for breast cancer treatment.ncRNAs Activate!
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The number of long noncoding RNAs (ncRNAs) is on the rise, but for most, a cellular function remains elusive.
In this issue, Ørom et al. identify a large family of new ncRNAs and find that some of them behave as classic
enhancer elements, activating expression of neighboring protein-coding genes. These findings suggest an unan-
ticipated mode of regulation of the mammalian genome impacting process from differentiation and development
to oncogenesis.Outgrowing Aneuploidy
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Aneuploidy causes a proliferative disadvantage in all normal cells analyzed to date, yet this condition is
associated with cancer, a disease characterized by unabated proliferative potential. To probe how cancer
cells tolerate the adverse effects of aneuploidy, Torres et al. isolated aneuploid yeast strains with improved
proliferation. Molecular characterization of these strains reveals aneuploidy-tolerating mutations that improve
the fitness of multiple different aneuploidies and highlight the importance of ubiquitin-mediated proteasomal
degradation in suppressing the adverse effects of aneuploidy.Cell 143, October 1, 2010 ª2010 Elsevier Inc. 1
Symmetric Stem Cell Divisions Carry the Crypt
PAGE 134
Each intestinal crypt has 14 stem cells at its base. Using a multicolor randomly
inducible reporter system to map the individual fates of each crypt stem cell,
Snippert et al. now demonstrate that most of the stem cell divisions are
symmetric. The stem cells compete for residency in the crypt, leading the
crypt to drift towards monoclonality over time. The results indicate that, after
symmetric division, each daughter cell stochastically adopts either the stem
or progenitor cell fate. This model contrasts with a hierarchical view of stem
cell divisions in which each division yields one stem cell and one transit-
amplifying cell.Auxin Signaling, No Transcription Required
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Auxin signaling in plants is vital for initiating specific transcriptional responses. Now, two studies identify nontran-
scriptional roles for auxin signaling through the AUXIN-BINDING PROTEIN 1 (ABP1) receptor. Xu et al. look at
development of puzzle piece-shaped pavement cells and find that auxin activates two Rho GTPases, which
promote the formation of complementary lobes and indentations in adjacent cells. The response to auxin is
fast and requires ABP1. Auxin is exported by PIN1, and Robert et al. show how auxin itself modulates the cell
surface expression of PIN1. They report that ABP1 promotes clathrin-mediated endocytosis of PIN1 and other
cargos. Auxin binding to ABP1 blocks this activity and dampens endocytosis, leading tomore PIN1 at the surface
and elevated levels of auxin export.Schwann Cells Soothe Frayed Nerves
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Peripheral nerves have remarkable regenerative capabilities. Following a cut,
severed nerve ends refind each other, creating a bridge of new tissue.
Regrowing axons must then traverse this bridge on the journey back to their
targets. Parrinello et al. show that fibroblasts that accumulate at the site of
injury modulate the behavior of Schwann cells via ephrin-B signaling,
promoting their outgrowth from the nerve stumps as multicellular cords. The
Schwann cells provide a platform to guide axons across the wound.AID Carjacks Stalled Polymerase
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Activation-induced cytidine deaminase (AID) initiates antibody gene diversification by creating U:Gmismatches.
However, AID is not specific for antibody genes, and off-target lesions can initiate chromosomal translocations.
How AID finds its targets is unknown. Pavri et al now show that Spt5, a factor associated with stalled RNA
polymerase II (Pol II), is required for class switch recombination. Spt5 interacts with AID and stalled Pol II and
facilitates AID recruitment to both Ig and non-Ig sequences. Thus, AID is targeted to sites of Pol II stalling via
Spt5.Chromatin Cairns on the Path to Adipogenesis
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The gene regulatory networks that govern adipogenesis are poorly understood. Here, Mikkelsen et al. map
several modified histones and transcription factors across the genome in differentiating mouse and human
adipocytes. The data provide high-resolution views of chromatin remodeling during cellular differentiation and
allow identification of thousands of putative preadipocyte- and adipocyte-specific cis-regulatory elements
based on dynamic chromatin signatures. The authors also utilize the close relationship between open chromatin
marks and transcription factor motifs to identify and validate PLZF and SRF as regulators of adipogenesis.Cell 143, October 1, 2010 ª2010 Elsevier Inc. 3
